According to the constructivist approach in mathematics education, knowledge is actively created or invented by the students, not passively received from the teacher or the environment. In this regard, learning environments should be designed so that students have to use effectively their "own" knowledge and thus students achieve desired information. Through the micro-worlds, the experimental environments where students make observations, researches and predictions shall be created. In the micro-worlds formed by means of Cabri Geometry, a dynamic geometry sketchbook, users can draw and explore many geometric shapes. Besides, the manipulation and displacement of objects can be easily done via this software. In this study, we emphasize on that property of Cabri Geometry. Four pre-service elementary mathematics teachers among thirty ones which have taken a course on the mathematics teaching in the dynamic mathematics software environment have voluntarily participated to the study. The participants have randomly divided into two groups. Each group has worked on computer together and is asked to draw two dimensions shapes like triangles, parallelogram, rectangle etc. without using related "tool of Cabri". The collection of the data of this study involves interviews during their work, screen record of the computer and tape record of conversation among pair of participants. The results of study reveal that more professionally the participants use the Cabri Geometry more different strategies they use to construct asked shapes and participants have always questioned themselves about their pre-knowledge of the dynamically constructed shape.
Introduction
Being one of the important branches of mathematics, geometry plays a crucial role in mathematics teaching for all educational levels. In many countries' mathematics curricula, there exist some educational attainments about geometry almost for every grade. In Turkey, the mathematics curricula have been changed in 2005 and students' active participation in learning mathematics and its principals has been chosen as the main aim of the new curricula. The program highlights the importance of a learning environment where the students may research, discover, solve problems, and where they can share and debate their solutions and approaches (MNE, 2015) .
Furthermore, according to new curricula, teachers and students are encouraged to use any types of technology and Internet to teach and learn mathematics more concretely and meaningfully. Especially in geometry topics, dynamic geometric software with drag-mode capability such as Cabri has made possible the continuous variation of geometric configurations and allows students to quickly and easily investigate the truth of particular conjectures (de Villiers, 1998) . This is related to distinction between drawing and figure. According to Laborde (1992) , drawing is the trace of an object on paper while figure is the presented theoretical object. The importance of this distinction is heavily emphasized in dynamic geometric environments like Cabri environment. This program like other dynamic geometric software provide a model of Euclidean geometry which offers feedback through "dragging" as to whether constructions or theorems are "correct" (Hoyles & Jones, 1998) . But in contrast, in a "traditional" mathematics teaching environment, we usually draw an image of a 2-D geometric object on board without considerably thinking on its properties. Meanwhile to construct a geometrical object in a dynamic geometry software environment without using the exact tools requires a high level of geometric thinking.
geometric-proof schemes reveal the fact that students develop and improve considerably their skills of reasoning in dynamic geometry environments. For example, in his paper, Nomura and Nohda discusses the change of reasoning that occurs using Cabri for the learning of geometry. The participant students were observed over a three year and students used Cabri in the classroom 10 hours per year. As a result of the study students explored the basic construction using their own knowledge, but in different ways than those in the text books. (Nomura & Nohda, 1999) .
In a similar study, Jones (2001) reported the data from a longitudinal study of students' interpretations of geometrical objects and relationships when using dynamic geometry software. The results of this study show that as the students worked through the teaching units, there was a shift in their thinking from imprecise, "everyday" expressions, through reasoning mediated by the software environment to mathematical explanations of the geometric situation.
In other study about proof in dynamic geometry environments, Leung (2009) discussed a 10th grade student's solution to a Sketchpad construction problem. This study shows that dynamic geometry environments (DGE) may serve as a reasonable justification to the original problems and that DGE proofs may re-shape "traditional" Euclidean proofs.
In this study, among the attainments of mathematics curricula, we focus on the ones that are related to the two dimensional basic shapes. The following question is chosen as the basic research question: "How do students construct the basic 2-D shapes such as square, quadrilaterals using the dynamic geometry software Cabri-Geometry?" The importance of our study relies on the current situation of geometry instruction in Turkey. Despite of the reforms in mathematics education and the encouragement of the use of the technology as stated before, the methods to teach geometry has been weakly changed. By this study, we aim to show how geometric thinking of students changes in dynamic geometry environment and how this change affects their knowledge about basic geometric shapes.
Methodology
In this study, the general methodology used for gathering and analysing information is the multiple case study procedure defined by Yin (2009) . This procedure uses multiple case studies as replications, not as sampling procedure (Yin, 2009) . "Multiple cases resemble multiple experiments" (Yin, 2009) . Four pre-service elementary mathematics teachers among thirty ones which have taken a course on the mathematics teaching in the dynamic mathematics software environment have voluntarily participated to the study. Therefore, these four participants have a basic knowledge about the software Cabri. The participants have randomly divided into two groups. Each group has worked on computer together.
Both of two groups are asked to draw the following two dimensions shapes without using related "tool of Cabri" if exists:
The collection of the data of this study involves interviews during their work, screen record of the computer and tape record of conversation among pair of participants. Simultaneously with their work on computer, participants are interviewed about their strategies to draw the asked shape. In addition, researchers ask questions to control their construction in order to emphasize the distinction between drawings and figures. Meanwhile, all work done on the computer, even a wrong attempt in construction process, has recorded by free screen record software. That software records not also the visual work on the computer but also the conversation between group members. A tape recorder is also used to avoid any loss of data.
Findings
The strategies that two groups chose to construct the shapes in Cabri environment can be summarized as in the following table. Some findings that give relatively more important results are given in this section.
Isosceles Triangle -Group 2
The group 2 members (they will be named as 2A and 2B) try to connect three random points by segments like the previous "scalene triangle construction" and they measure their lengths. Then, the participants try to make their length equal by changing the places of the three points that they choose at first (See Figure 1) At this moment, the researchers remind to the group members that with the aid of the tool "Compass", they can construct a circle from a center point with radius defined by a number or by a segment. Then, 2A and 2B determine a number with "Numerical Edit" tool and they choose that number as the radius of the circles. Afterwards, they obtain an isosceles triangle by connecting the endpoints of the segment with an intersection point of two circles. (See Figure 3) Figure 3.
Just after this construction, group members and researchers have a conversation about the nature of this shape. They try to decide whether it is a drawing or a dynamic figure:
Researcher 
Researcher: Ok, that's nice!"
In this construction process, at the beginning, the group members have tried to construct an isosceles triangle in a non-dynamic manner. After their talk between them, they achieved to transform it to a dynamic figure. As they remember a property of Cabri Geometry, the "compass" tool, and the transformation from a drawing on the screen to a dynamic figure become more efficient.
Deltoid -Group 1
The group 1 members (they will be named as 1A and 1B) firstly use the "rotation" tool which they use to construct previous shapes. They rotate a segment by a specific angular value defined by "numerical edit" tool. However, when they manipulate some free point on the figure, they realize that the image cannot be remain as a deltoid. Thereupon, they have the following conversation with the researchers: In this construction process, the group members have difficulties related to the reason that they don't think on the basic properties of the constructed shape. After their first try, they don't construct a dynamic figure. Instead, they make a drawing. Due to the manipulation property of Cabri Geometry, they realize that the image obtained isn't dynamic as they want. Thereby, it can be inferred easily that Cabri environment provide opportunities to make numerous try in order to obtain the exact construction.
Conclusions
As a result of this study, it is revealed first of all that in order to construct asked shapes, participants have tried to use strategies which can be easily used in non-computer supported learning environments (blackboard, pencil, chalk). For instance, while construction an isosceles triangle, one group has tried to make two sides of a triangle equal in a random way. However, due to the Cabri Geometry's properties which are related to the displacement and the manipulation of objects, they have had opportunities to control what they have constructed. Such a control cannot be occurred when these shapes are drawn on a board.
Another important consequence of this study is that, in Cabri environment, participants have always questioned themselves about their pre-knowledge of the dynamically constructed shape. For example, in case of the construction of a rhombus or a deltoid, the perpendicular intersection of their diagonals is emphasized. Similarly, in case of a rectangle, they have mostly insisted on the property that the diagonals of a rectangle cannot be intersecting perpendicularly unless it is a square. From this result, it can be inferred that while making a dynamic construction in Cabri environment one has to use the basic properties of the shape. Otherwise, the shape on the screen will be only "a drawing". In other words, if a shape in a dynamic geometry environment is constructed without considerably thinking on its properties, that construction will be quiet similar to the drawings which are made during the "standard" courses with board and chalk. Thus, it can be deduced that a shape drawn on a board cannot reflect exactly all properties of the figures and that this drawing is just "an image" of the figure. Thereby the Cabri environment forces users to use a high level geometric thinking and improves as well the investigation skill of users.
Furthermore, other consequence of this study is that more professionally the participants use the Cabri Geometry more different strategies they use to construct asked shapes. This situation shows that, in Cabri environment, more than one way can be used for a construction and this is an important element in revealing and using different properties of the shapes. Thus, this property of dynamic geometry software has importance in transition of geometric thinking levels from the simple ones to more complexes.
